This paper discusses acyclic maps between topological spaces. We show that if F is Hessential and F ∼ = G, then G has a fixed point.
Introduction
The notion of an essential map in a Banach (or Fréchet) space setting introduced by Granas in [2] is more general than the notion of degree. In [2] he showed that if F is essential and F ∼ = G, then G is essential. However to be essential is quite general and as a result Granas was only able to show this homotopy property for particular classes of maps (the most general being compact (or condensing) Kakutani maps). However from an application viewpoint, one does not need such a strong homotopy property. In fact one usually only needs that if F is essential and F ∼ = G, then G has a fixed point. In this paper we establish this result for a large class of maps (namely, the acyclic maps). An added bonus is that the result holds for maps between Hausdorff topological spaces (i.e., the spaces need not be vector spaces).
Let X and Z be subsets of Hausdorff topological spaces. We will consider maps F : X → K(Z); here K(Z) denotes the family of nonempty compact subsets of Z. A nonempty topological space is said to be acyclic if all its reducedCech homology groups over the rationals are trivial. Now F : X → K(Z) is acyclic if F is upper semicontinuous with acyclic values.
Continuation theory
Throughout this section Y will be a completely regular topological space and U will be an open subset of Y .
We immediately present our continuation theorem. 
Proof. Let
Y ) and so F has a fixed point in U). Also B is closed (note that H is upper semicontinuous) and in fact compact (note that H is compact). Also note that x /
, and we are finished. It remains to check (2.3). Let Q : 
U,Y ). To show that F is H-essential in AC ∂U (U,Y ), we must show that G has a fixed point in U.
We know there exists an upper semicontinuous compact map Λ : . If x ∈ Y \U then x ∈ {u 0 }, which is a contradiction since u 0 ∈ U. Thus x ∈ U so x ∈ Λ(x,σ(x)), and as a result x ∈ D, which implies σ(x) = 1 and so
Remark 2.9. Condition (2.5) was discussed in [1] and we refer the reader to that paper. For the convenience of the reader we present some examples here. Suppose X and Z are topological spaces. Given a class ᐄ of maps, ᐄ(X,Z) denotes the set of maps F : X → 2 Z (nonempty subsets of Z) belonging to ᐄ, and ᐄ c the set of finite compositions of maps in ᐄ. We let
where Fix F denotes the set of fixed points of F.
Essential maps
The class ᐁ of maps is defined by the following properties: (i) ᐁ contains the class Ꮿ of single-valued continuous functions; (ii) each F ∈ ᐁ c is upper semicontinuous and compact valued; (iii) B n ∈ Ᏺ(ᐁ c ) for all n ∈ {1, 2,...}; here B n = {x ∈ R n : |x ≤ 1}.
Next we consider the class ᐁ κ c (X,Z) of maps F : X → 2 Z such that for each F and each nonempty compact subset K of X there exists a map 
